| INTRODUCTION
Internal derangements (IDs) of the temporomandibular joint (TMJ) are defined as deviations in the position or form of the tissues within TMJ capsule. 1 Among the several IDs that are mentioned in the literature, anterior disc displacement with reduction (ADDR) is the most common ID encountered in adults, with prevalence rates up to 35%. 2 It has also been reported in the young population, with prevalence rates around 26%. 3 An ADDR occurs when the articular disc is anteriorly displaced relative to the condylar head in the closed mouth position and restores (reduces) its normal physiological relation with the affected condyle during mouth opening. The disc reduction is usually accompanied by a clicking, popping, or snapping sound. 4 In general, ADDR is considered a stable and painless condition, causing little or no discomfort to the patient. 4 In some patients, however, it may develop into a more serious condition, causing TMJ pain or severe jaw movement limitation. 5 Several factors, such as biomechanical and anatomical factors, have been suggested to play a role in the aetiology of ADDR. Biomechanically, heavy compressive forces within the TMJ during oral habit activities, such as gum chewing and pen biting, might contribute to a tendency of the articular disc to be dislodged off the condyle. 5 Anatomically, space insufficiency within the joint to accommodate both the condyle and disc is thought to force the disc anteriorly. 2 This assumption is supported by the fact that the closing click occurs just before the condyle re-enters the glenoid fossa. 3 Unfortunately, little is known about whether and why this space insufficiency within the TMJ occurs. Besides the two mentioned factors, there are also indications that psychological factors play a role in the occurrence of TMJ sounds. 6 In a recent study, it appeared that TMJ sounds in adolescents were associated with a propensity to somatization and concerns with body image. 7 As both studies, however, made use of self-reported information regarding the presence of TMJ sounds, it remains unknown whether the association between psychological factors and the presence of TMJ sounds also applies for studies that make use of objective assessments. Therefore, this study aimed to evaluate the clinically determined prevalence of ADDR among children and adolescents and to evaluate potential risk indicators related to this. So far, most knowledge of risk indicators of ADDR among children and adolescents comes from studies performed on Caucasian subjects (eg, Refs 3, 8, 9) . As ethnicity may be of influence on the anatomy of the TMJ complex, 10,11 this might be reflected in differences in occurrence and risk indicators of ADDR when other ethnic groups are investigated. Data from this study will, therefore, be collected among young Asian subjects.
| MATERIALS AND METHODS
The scientific and ethical aspects of this study were reviewed and approved by the ethics committee of Trisakti University-School of Dentistry, Jakarta, Indonesia (No. 142/KE/FKG/10/2014). Three groups of participants were recruited for this study: The first group, henceforth referred to as children, comprised of children aged between 7 and 12 years; the second group comprised of adolescents aged between 13 and 18 years; and the last group comprised of young adults aged between 19 and 21 years. Participants were recruited from national elementary schools, high schools, and a dental school in the greater area of Jakarta.
To represent the general population in Indonesia, we selected schools in rural and urban areas, and schools representing high and low socioeconomic status (SES).
Regarding the latter, socioeconomic data were derived from local government offices. The participants' inclusion criteria were that elementary school pupils had to be aged 7-12 years, whereas the high school pupils and university students were aged 13-21 years at the time of data collection. In addition, all participants had to speak the Indonesian language and had to be in good health as indicated in their routine health report. Prior to the data collection, elementary school class teachers distributed information leaflets about TMDs and bruxism, and an informed consent letter to pupils' parents or legal representatives. After consent was provided, parents or legal representatives were asked to complete the questionnaire together with their child/children. Questionnaires had to be brought back within 1 week after they were distributed. For high school pupils, related information from the school regarding this study was stated in pupils' daily report books, which were to be read and signed by their parents. As for university students, notifications on the content of the study and data collection schedules were distributed to their email address. On the day of the data collection, two researchers who collected the data at high schools and the dental school gave a brief explanation of the study goals. Next, the pupils and students had to complete the questionnaire in the class under the supervision of two researchers.
| Questionnaire
To investigate the role of potential risk indicators for the presence of ADDR, the Indonesian version of a Dutch questionnaire was employed. This questionnaire has been used in a previous study among adolescents 12 and includes items on demographic status, sleep bruxism, and oral habits ( Table 1) . Two versions of the questionnaires created were as follows: parent-report questionnaire for children in elementary schools and a self-report questionnaire for adolescents and young adults.
| Clinical examination
The clinical examination was performed according to guidelines implemented in the research diagnostic criteria for temporomandibular disorders (RDC/TMD). 13 The RDC/ TMD suggest the following criteria for the diagnosis of an ADDR on clinical examination: (a) reciprocal TMJ clicking, reproducible on at least two of three opening and (loaded) closing movements, and (b) elimination of the TMJ clicking on protrusive opening and closing
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movements. 13, 14 Each TMJ was examined separately by having the examiner place one fingertip on the skin overlying one TMJ while the other hand stabilized the head.
| Reliability study
Prior to the study, a pilot study was conducted to assess the test-retest reliability of the questionnaire and the intraexaminer reliability of the examiners in detecting ADDR. For the questionnaire, reliability was estimated for each item by calculating intra-class correlation coefficients (ICCs) using absolute agreement. The test-retest reliability of the parent-report questionnaire, to be completed by parents or caretakers of children aged 7-12, was assessed by distributing the questionnaire to 50 parents or legal representatives. An explanation brochure with pictures of grinding and clenching activities was attached to the questionnaire. This procedure was essential because the two terms are not commonly used in the Indonesian language. The adults were instructed to read the explanation page and fill in the questionnaire accompanied by their child. Regarding the self-report questionnaire, the questionnaire was distributed among 75 high school pupils. Just before the pupils filled in the questionnaires, the definition of teeth grinding and clenching was explained. Ten days later, the distribution of the questionnaire was repeated. The ICC scores were interpreted according to Fleiss et al 15 :
ICCs < 0.4 were considered poor; 0.4-0.75 as fair to good; and >0.75 as excellent. The questionnaire items, both derived from the parent-report and self-report questionnaires, were found to have above fair-to-good interclass ICC scores (0.45-0.96). The inter-rater reliability of three calibrated examiners was assessed by examining 50 high school pupils. The ICC for the presence of ADDR sounds was 0.82, which is qualified as excellent.
| Data analysis
Descriptive statistics were used to describe the data characteristics, such as the frequency and distribution of demographic characteristics, along with means and standard deviations of participants' age. For both parent-report and self-report questionnaires, regression models were used to assess risk indicators. First, single logistic regression analysis was performed to establish the unadjusted associations between ADDR and each of the independent variables. Each time, analysis of dummy variables was done to check the linearity of the ordinal independent variables to the outcome variable. When the regression coefficients of the dummy variables consistently increased or decreased, linearity was considered present. Otherwise, dichotomization of the variables was conducted. When the relation or dependency between the outcome variable and the independent variable was strong enough (P-value <0.10), this variable was added into a multiple regression model. Independent variables with the weakest association with ADDR were eliminated using the backward stepwise Figure 1 , there appears to be an increase in prevalence with age, with a peak found in the adolescent group. To test whether the group of adolescents differed from the children and young adults with respect to the presence of ADDR, the database was split into three groups of equal age distribution (group A: 7-11 years, group B: 12-16 years, and group C:17-21 years). Analysis using chisquare test showed a statistically significant difference in the occurrence of ADDR between these three groups (χ 2 (2) = 21.969, P < 0.001).
Comparison between groups showed that significant difference existed between groups A and B (χ 2 (1) = 22.936, P < 0.001) and between groups A and C (χ 2 (1) = 12.044, P < 0.05). There was, however, no significant difference between groups B and C (χ 2 (1) = 0.886, P > 0.1), as indicated in Figure 1 .
The multiple regression analysis indicated that increasing age (OR: 1.28, CI: 1.02-1.60) and lip biting (OR: 2.47, CI: 1.16-5.26) were the strongest predictors of ADDR in the child population (Table 2) . Regarding the adolescent population, the multiple regression analysis indicated that pen biting (OR: 1.70, CI: 1.16-2.49) was associated with ADDR, as shown in Table 3 . The psychological factor "worrying" just did not reach significance (P-value = 0.052). Regarding the young adults (Table 4) , no factors were found to be associated with ADDR.
| DISCUSSION
The first aim of this study was to evaluate the clinical prevalence of ADDR among Indonesian children and adolescents. It appeared that the prevalence rate of ADDR was 7.0% in the child population and 14.4% in the adolescent population. Clinical examinations performed in a group of young adults revealed that prevalence of ADDR was 12.3%. Increasing age and lip biting were positively associated with ADDR in children, whereas pen biting was associated with ADDR in the adolescent population.
For detection of TMJ sounds, this study made use of a clinical examination following recommendations proposed by the RDC/TMD. 13 Even though clinical examinations are to be preferred over interview or self-report, MRI examination is considered the imaging modality of choice for evaluation of the joint area for ADDR. 16 Besides the negative aspects of high costs and low availability, however, MRI has a high sensitivity for both intra-and extra-articular changes in TMJ components. 17 It appeared that MRI detects ADDR in clinically asymptomatic subjects as well. 18 Since ADDR involves sound and movement interference, the use of MRI to detect ADDR might be clinically irrelevant. In this study, it was decided not to incorporate the question about awake bruxism in the parent-report questionnaire. The main reason was that parents can find it difficult to differentiate between awake bruxism and concomitant normal oro-motor activities involved in the children wakefulness. On the other hand, as the detection of awake bruxism is mostly based on awareness of tooth clenching or bracing activities during wakefulness, this question was included in the self-report questionnaire for adolescents and young adults.
The present findings demonstrate that prevalence rates of ADDR increase with increasing age. The same trend was observed in studies on Caucasian children and adolescents. 3, 8, 9 The increase in prevalence during adolescence fits with the suggestion that ADDR development is related to space insufficiency within the joint. 3 It is known that until children reach the age of six, the glenoid fossa is shallow and the articular eminence is not apparent. 19 The articular eminence then undergoes rapid change during the mixed dentition period and slows down at around the age of 10 years, which is just before the adolescent growth spurt begins. Meanwhile, the mandibular condyle grows steadily during childhood, followed by a growth spurt at around 15 years of age. 19, 20 As a result, growth spurt might lead to incongruence between the articular eminence and the condyle. As the articular disc serves as a space-correcting apparatus in the TMJ complex, its displacement to the anterior part would thus compensate this incongruence. This might explain the significant peak in ADDR prevalence found in this study in the group of adolescents aged 12-16 years as compared to other groups. As for several other studies, this study seems to indicate that ADDR prevalence rates remain stable from adolescence into adulthood. 3, 21 This corroborates with the suggestion that the occurrence of ADDR is related to the growth of TMJ components, because it is known that both maxilla and mandible bone structures cease growth at approximately the age of 20 years. 20 A further longitudinal study is, however, needed to investigate this assumption.
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Oral habits were positively associated with ADDR, both in children and adolescents. This coincides with several other studies. 22, 23 Gavish et al 22 found an association between gum chewing habit and ADDR, whereas Winocur et al 23 noted that jaw playing was the most significant oral habit related to the presence of joint sounds. A possible explanation for the association between oral habits and ADDR is that they induce large stresses on the articular disc as depicted in finite element analysis models. 24 Excessive stresses force the disc to be dislodged off the condyle to the anterior side. 25 The effect of loading was also demonstrated in an experimental study by Kalaykova et al, 5 in which intensive chewing exercises resulted in a loss of reducing capacity of the articular disc. It has been suggested that ADDR prevalence is more common among girls than boys. 26 On the other hand, in other studies on children and adolescents, no gender difference was observed. 3, 27 In this study, female gender was not found to be a risk indicator for ADDR. More research is needed to elucidate this point. In this study, the psychological factor "worrying about things" was positively associated with the presence of ADDR in the adolescents' single regression analysis. This (unadjusted) association could be explained by the presumed close relationship between psychological factors and oral habits. 28 Psychological factors such as stress, depression, and anxiety have shown to have strong associations with some forms of oral habits. 28 Although this factor dropped out in the multiple regression analysis (P to exit = 0.052), the purported association would be that psychological distress increases oral habit occurrence, eventually leading to the development of ADDR.
T A B L E 3 Single regression and multiple logistic regression analyses to assess associated factors of ADDR in adolescents (13-18 y old).
Associations are expressed as odds ratio (OR) and 95% confidence interval (CI) Anthropological studies on body growth and TMJ anatomical shape have indicated that variation can exist in bone morphology between certain ethnic groups. For example, a study using cephalometric radiographs showed a significant difference between Caucasian and Asian adolescents with respect to the mandible and cranium base relation. 29 Other studies showed that Caucasians seem to have a steeper articular eminence than Asians. 10, 29 As a steep eminence inclination has been indicated as a predisposing factor for ADDR, 30 it might be hypothesized that ADDR prevalence rates of Asian children are lower than those among Caucasians. Direct comparison between results obtained in this study and those of other studies with different ethnicities, however, could not be performed because of differences in ADDR assessment protocols. Future observational studies with standardized diagnostic criteria might shed light on potential ethnic differences concerning the occurrence of ADDR.
| CONCLUSION
In conclusion, within the limitations of this study, our findings indicate that there appears to be an increase in ADDR prevalence with age, with a peak found during the years of adolescence. The observed association of ADDR with oral habits suggests that biomechanical factors play a significant role in ADDR development.
